Expression and localization of mRNAs for matrix metalloproteinases and their inhibitors in mixed bronchioloalveolar carcinomas with invasive components.
Matrix metalloproteinases (MMPs) are believed to play an essential role in cancer invasion, although detailed differences between noninvasive and invasive lung carcinomas are still unclear. To elucidate the expression and activity patterns of MMPs in noninvasive and invasive carcinoma of the lung, we performed in situ hybridization and real-time reverse transcription-polymerase chain reaction to detect messenger RNAs (mRNAs) of MMPs and their tissue inhibitors (TIMPs). The basement membrane was evaluated by immunohistochemistry for type IV collagen. Gelatinase activity was examined by zymography and in situ zymography. A total of 14 surgically resected primary pulmonary adenocarcinomas were used for this study. All the tumors were adenocarcinoma mixed bronchioloalveolar carcinomas according to the 1999 WHO classification. MMP and TIMP2 mRNAs were detected by in situ hybridization in all samples, in both noninvasive and invasive carcinoma components. Signals for MMP mRNAs were significantly higher in both noninvasive and invasive carcinomas than in tumor-free lung tissue. However, the differences were small between noninvasive and invasive carcinomas, not only in the amount of mRNA but also in the activity of the MMPs. In most carcinomas, stromal fibroblast-type cells tended to express levels of MMP and TIMP2 mRNAs that were higher than or at least similar to those expressed in epithelial cells. Our data on mixed adenocarcinoma suggest that noninvasive carcinoma areas already express a molecular mechanism involving MMPs similar to that expressed by invasive carcinoma areas. Stromal fibroblast-type cells seem to be the most important source of MMPs, from the earliest event of tumor invasion by pulmonary adenocarcinomas.